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variability in environmental factors among fjords in the New Zealand Fiordland system 7 1 (Tobias-Hünefeldt et al., 2019) . But links between patterns in phylogenetic and functional 7 2 diversity in these fjords remained unaddressed. In the present study we utilised functional 18S rRNA amplicon sequencing) to compare community metabolic diversity and potential, 7 6
and how it related to known drivers of microbial community changes across six different 7 7 fjords in New Zealand. We found that community metabolic potential and diversity at surface 7 8 sites follow similar patterns to those observed when examining whole community 7 9
composition. However, a high resolution analysis along a depth profile of a fjord indicates The present study was carried out in six fjords within New Zealand's Fiordland system, depth profile ( Figure 1 , Figure S1 -S3, Table S1 ). Significant differences in metabolic 9 8 potential with depth were observed both across multiple fjords (Anosim: R= 0.10, P value= horizontal axis were stronger between surface and 10 m communities (Mantel, Multifjord -r 1 0 2 = 0.21, p = <0.01, Transect -prokaryotes r = 0.47, p = <0.01, eukaryotes r = 0.56, p = <0.01), prokaryotes r = 0.21, p = 0.01, eukaryotes r = 0.13, p = 0.07) ( Figure S2 -3). test, W = 425, p = <0.01) with samples from the fjord's head having a higher rate in general 1 0 8
(Wilcox test, W = 0, p = <0.01). Horizontal sampling location affected the observed variance, Table S1 ). While activity was not consistent along the length of the 1 1 1 longest fjord, a sustained elevated activity was seen at surface compared to 10 m depths 1 1 2 ( Figure S4 ). Heterotrophic production (via leucine incorporation) was not significantly 1 1 3 correlated with microbial abundance within the five studied fjords and Long Sounds 1 1 4
horizontal axis (Mantel -Multifjord r = 0.04, p = 0.22, Horizontal r = 0.04, p = 0.32), abundance and production were significantly correlated (Mantel, r = 0.60, p = 0.01); however 1 1 8
clear differences were present, such as a more gradual difference in abundance compared to 1 1 9
the large drop in productivity from the surface to 10 m.
To further explore these depth linked changes we focused on a high resolution depth 1 2 1 profile of the deepest fjord. We hypothesized that metabolic rate and diversity would be driven by marine snow linked to photosynthetic primary producers at the surface (e.g. potential as resources were depleted with increases in depth. Any deviation altering the slow 1 2 5 loss of metabolic potential would be linked to extraneous sources of nutrients uncoupled from 1 2 6 surface activity. We observed a steady loss of metabolic diversity, and rate, from surface to 1 2 7 100 meters (Figure 2 b, c) , with a sustained increase past this point. The observed pattern was 1 2 8 consistent with measurements for bacterial production, but not abundance, that decreased 1 2 9
continuously until reaching equilibrium from 200 m onwards (Figure 2 d) . These changes 1 3 0
were associated with shifts in specific carbon utilization potential, where carbohydrate 1 3 1 metabolism decreased from 12.7% to 6.8%, as carboxylic acid utilization increased from 12.0% to 29.5% (Figure 2 e ). This likely reflected the diminishing abundance of readily surface during blooms (Tiselius and Kuylenstierna, 1996) . However, observed changes in 1 3 7 metabolic potential did not reflect changes in prokaryotic or eukaryotic community 1 3 8
composition, suggesting that while the community members were relatively consistent past a Our results demonstrate that while metabolic potential and activity in fjords is linked to contributors to microbial activity in fjords. We propose that this reflects the influence of the influence] (Pickrill, 1987; Pickrill, 1993) . The observed pattern suggests that resuspension 1 5 8
could also be driven by bottom feeding organisms that can resuspend sediments, increasing Geochemistry 34: 305-317. Quast, C., Pruesse, E., Yilmaz, P., Gerken, J., Schweer, T., Yarza, P., et al. (2013) The 2 3 0 SILVA ribosomal RNA gene database project: Improved data processing and web-based 2 3 1 tools. Nucleic Acids Res. 41: 590-596. Phytoplankton species composition, formation of marine snow and the role of heterotrophic for Long Sound's horizontal axis. Dissimilarity was assessed using Bray-Curtis distance 2 7 0 matrices based on OTUs at 97% similarity. based on OTUs at 97% similarity. 
